Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 2005-191362 
(43)Date of publication of application : 14.07.2005 



(51)Int.Cl. 




H01L 27/146 




(21)Application number : 


2003-432407 


(71)Applicant : 


SEIKO EPSON CORP 


(22)Date of filing: 


26.12.2003 


(72)Inventor : 


MIZUGUCHI AKIRA 



(54) SOLID-STATE IMAGING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve image quality by 
enhancing characteristics of a transistor which is formed 
adjacently to a photo-electric transducer, by avoiding the 
influence of a crystal defect which occurs on the interface of 
the drain region of the transistor. 

SOLUTION: A drain region 8 of a modulation transistor TM 
in which a threshold voltage of a channel between a source 
region 7 and the drain region 8 is controlled by a light 
generation charge held by a modulation well 5, and which 
outputs a pixel signal corresponding to the light generation 
charge, is formed of a high-concentration n+-layer 8a 
surrounding a collection well 4 and the modulation well 5, and 
an N~layer which becomes a diffusion layer of a lower 
concentration than that of the n+-layer, while overlaying the 
n+-layer 8a around a ring gate 6, thereby avoiding the 
influences of a crystal defect in the drain region 8. 
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[ 0 0 4 9 ] 

ft -f , sph5>s'^*TM©u>'^y-h6icfi^y-h«ffiftajftib» hu-oi 

*8fch^>3>;**©»ftfc&R*0ia.tfft2~3V0*jE ( V D D ) * EP 1)0 T 5 . C ft 
K «fc & , PStfx^RtfstfaSfc-f*. $ fc . KU>fyffi«8i:y-xliHtt7i:0IH] 

[ 0 0 5 0 ] 

7 t hjf'f*-FPD«)(IPlH|2*/HTA»lft3tff, -yyny^icAlttSCi: 
? > fit ? - E ?L fcf ( Jt » 4 « # ) i ! t«. ccT^4l/ciEILtfS2{tL/:PS^i^ 30 

v&z, 4rxs 5icmmt% ^m&(D p m^mm^m tir ^ % * * v t v h 1 

0 K # ■? > + ;b 43 E K £ 9 e & S ft , i«n5„ 

[ 0 0 5 1 ] 

+ t'J7#^5i h 1 OKSasnt3«l8t«^Ki^T, Silh9>^^*TMfl!)BB« 

«E^a<t-r*o as? a tt£0 u yyy- h 6 icmit am 2 ~ 3 v oy- ht 

E (Iiy-htE) £EPtoU K y$« 8 K ffll A tf » 2 ~ 3 V <D*E V D D £ EP to 
St, h 7 > -^X* T M0y-XSH# 7 6 9 K«fc o T-i£0*«E* 

M -r o c ft k J: 0 , ^lih^y^x^TM^y-xy^ayiHiES^^figt, ft 56 :c 

±5SEHh7>i?X^TM(DHfflIEOSE»IClR|UTy-^«ttj!)^{tUT, Hit! ME 

^ { t f 5 o EP "6 , A 14 Jt K IS U fc HJ 73 ff ft 3 „ 40 
[ 0 0 5 2 ] 

* # % tti r 3 o w * «\ g m h =7 y v x * t m ^ f u y m u 8 a u y ^ v - y 6 tc 

7~8V0ffi^IE1tE£EPtoT3 o fiffl >) 5 O N 1 ^ i ;b 2 HDIJttK, 
$ fc, N§y^x;I/2 1 ICltSI^l lC(iiiIOPH)ii2 3tff^?nt^3iDf 

, u y y - h 6 \z ep to t fc m i± k «t 5 m m a s n s * x ;u 5 a t? * 0 k is ts « k © * ft 
fflts. bp-s, guflj ^ x;b 5 jc^»4#r y-y + jvmittfSi u, jt«4«ffl*a« nw 

tcffltttSTJ;9*?Sv^W*^±i:LTgIiffl7x;U5tEPi!jp?nT, 
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73 * # 5 o 
[ 0 0 5 4 ] 

^lF7>'>'X^TM!i, ft X S © N +JB 8 a £r ffi X S © N - 
■ 8 b'fftS*iiCfDDDllOHl/'fym8*tlT^«. COD D D*1«D KP-f > 

7KJ;5*ffc*l»±-rSk«lC, litON+18 a<0|fiBK«#-r5|fiS^RiKgiS3ffl 

[ 0 0 5 5 ] 

< 7n -fe X > 

5IJI2CA-A' WWttOtfcBfcfettSHllifcjfxLT^S,, cn6O0l:*V^T, S* 
[ 0 0 5 6 ] 

0 4 ( a ) K jRf A -5 K , ffl It L ft P 8 S 1 C , 01 * i£M ( P ) ^ * f * * > IT % & 
?*Lt, NSfi;l/2 I4»«t4. 30? 7*h^^*-K»<a**0*«l*iBIHc 
fe^t, 0>J * a jP p y (0 <4 nc y fj ,a & * if 5 c £ 1 A n x , ? m <0 IR * £ x IV 4 £ fS. 
U , 0fl*.Jf*^*5'*iT5i&&ti:fcJ;!>, NaoiR*»>i^29*»ia-r*o S ft , & 

«i«iicy-mti3 i 4^ssnfc(ci^t»it« 0 

[ 0 0 5 7 ] 

35? tc, 04 (b) KStiilc, *?»iffl07'fyi/-f a>**ZZ4»)«t*. 
* ft, p/f & © U v X h v x d7 £ ffl ^ T , Sllh5y^^*»J*1H«K:43^T, P n l * ffi ft 
*«<>l'5j->i£ALT, PSIJil23*ig(St8. IK, |-Ol/->"XF?xnfflP 

t , Pi^«»*a<^*yaxu NS*i*zio«iicps«)«iji'>i/b5*« 
m -r 5 0 

[ 0 0 5 8 ] 

& fc , 0 4 ( c ) ic * f J; 5 tc , "J>yy-h6TJOSE3Sffl , 7i;l'5flK, i^Pt 
SiSliaS + t'J/*^'? h 1 0*«St5 o & fc , * -V U 7 X *r v h 1 OiOlSi 
ffl 5fi « K. , «Bh5>^^*TMO^ + *;b*ff*fe»ONS!ieiU[Ji27*»ia"r*. 35? 
C , 0 4 ( d ) KStiiK, y - h Sg fb M 3 1 ± (C , X M h 5 > 5? X * T M O V > 9' V 

[ 0 0 5 9 ] 

* K , 0 5 ( a ) K TVs ? «t 9 K , 7*h*W#-K}&#««*1I5US>;*l«VX**« 
fig L , C © U V X h -7 X * & tf U > ^ y - h 6 £ V X * t L T , 01 X. tf , 'J>?ffl^fcN 

[ 0 0 6 0 ] 

05 (b) KS1-±5K, 7* VBl$.ffi®<DlkM<y x 4 «fe D/S^ff 

X h V X * 3 5Rtf';>?y-h6£VX*i:LT, Ni?F«ft5 'J - h 6 

« 8 b £ }g # T 5 „ 
[ 0 0 6 l ] 

39? £ , U^XhTX*3 5*Kt5SLfcaK 0 5 ( c ) KStiH, 7*h*-f*-K 
U h 6 51- /ffl <fc Qgfi^lilt^aa U->*X hVX^ 3 6 * Jt t , 

C <D U i>' X h V X ^ 3 6 a tf U > y f - h 6 V X * L T , 01 * tf » fc**ffl^fcN + 
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©^^aA^iToT, i&mm<D N-m 8 b ftic hssjk© n +/■ 8 a <l«t^ o C 

ft fC <k 0 , fllON-18 b(Cj;oT^iificDN+H8 a^S&EStlS. 
[ 0 0 6 2 ] 

K l^f ytH^C 8 Efctf 5 MS© N-« 8 b*»*t«ft»OPS'^h^^*3 5it 
[ 0 0 6 3 ] 

6 0 6 ( b ) t^tiit, Y*^aA#0l£ft*#l*LTlKlfc£x;l/40^i#£fll 10 

X 7 Iff V 41 O £ £ S Si b 5 > 5> X * T M <D V - X ffi « £ H 5 V X 7 £ $ £ W L T ^ S . 
f * t> t> , U 5> X b v X £ 3 5 (± , U^Xh7X^3 6 i OtE^ffiiJl'eiRiSf i;H% 

[ 0 0 6 4 ] 

♦ JBIiJCfc^Ttt, ft "f , U^XbVX*3 5fcffl^3i:fcT*, lK**x;V4*tt*"«- 

saft< u>^y-h6M-/aTgi5-\©^^>aAA ,! ^tgi:^o. ra-fr©B»-fe;i/©iK 

b v x 7 3 6*ffl^ft^*yaxtJ:5, iR«^x;b4£DJ^HlcSSJt^N+«8 a 
IS £ ft 5 i: & K , i;yyy-h6«H-effi»*ON-Ji8brtK:tt*ii*n*i«»*ON+ 20 
|8atf»)SSn5 0 C ft K J: 0 , Hh^yJ'X^TMlCfe^T, DDDllCKH 1 
>«t$8tf0fi!i£ft3o 
[ 0 0 6 5 ] 

W , KlOiWTIi, fiIfiON-l8bSMLfc», )S«fi©N+I8 a*«iat5 
WlCOVTRlflLT^atf, ft K K S & V N +Jf/ 8 a £ » fig t , & E , ffi )S SON -S 8 b 

[ 0 0 6 6 ] 

< n n © jg & © a s > 

CO*5C**aSO»*Kte^Ttt, « ■ h 7 * T MO K U-< 8 * D D D 

©1Stt*3SC«LTIiKlfl]±«:0*i:JUc, Bll^|%cD%££$§iJLT£l^SD£[Sj±T 
SuitfT'fS. Lfrfc> D D Dmm<D K U-f 8 *S$-f *PRK, SzfgON+Jl 

8 a*a*jityflS»fiON-H8 b * , filfxiM^K 'J h 6lfflOi«lC 

MtSftft, 7 * h^-f*-HPD«llSi«*«/h«<ftrjT«aiSTtj8< Utft^ 

[giffi<Dia#^BjBi5] 

[ 0 0 6 7 ] 

[01] @#}i^SBcoifffiJf^^^i-ifS0 
[02] la {* }f ft £ B <D 1 -b > -9" -fe ;l/ <D ¥ ffl # * ^ 1" ¥ iS 0 
[03]«?co±|*«®^Hffi!i]gStc c fcoT*^[ilgS-/D7^0 

[04] «?o«asffi*Kwt«ftftoiiH 

[05] $?©B!ii;fri£*:iBE-r5fc«><DIgH 
[06] Ui?Xh7X^07^^i**^tKWB 
[07] ¥f ffF % « i KB83S£ftT^*'f*-s>-fe>-9-**-r«aWKiiiH 

[ w # <d wl m ] 

[ 0 0 6 8 ] 

1 -II 

4 - iR ft >7 x ;U (S2^i;M 

5 -SMffl «7 x^ (* 4 •> x;I/) 
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6 - u y 9V- v 

7 - v-7.rn.rn, 

8 - Kl"f >M« 

8 a n+« (ia«a<oKL'-r>is«) 

8b-M*ON-« (ffii»g<offitt«) 
2 1 - Nifi/1' (ffi 3 «> x ;10 
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